Potential of rhBMP-2 and dexamethasone-loaded Zein/PLLA scaffolds for enhanced in vitro osteogenesis of mesenchymal stem cells.
Nanofibers fabricated by electrospinning simulate the extracellular matrix of bone cells and so researchers have taken a keen interest in them for regenerating bone tissue. The aim of this study was to fabricate ideal Zein/PLLA nanofibers by coaxial electrospinning and to load them with bone morphogenetic protein 2 (BMP-2) and dexamethasone (DEX) for dual controlled-release for bone tissue engineering applications. Morphology, surface hydrophilicity and core-shell construction were analyzed by environmental scanning electron microscopy (SEM), water contact angle and transmission electron microscopy (TEM). The properties of the scaffolds were studied in terms of the viability, morphology and osteogenic differentiation of mesenchymal stem cells (MSCs) that had been cultured on nanofiber mats of the Zein/PLLA and were determined using SEM, CCK-8 assay, quantitative ALP staining analysis, quantitative mineral deposition using Alizarin red staining (ARS), immunofluorescence staining and western blot analysis of osteogenic proteins. In vitro studies demonstrated that the biological activity of DEX and BMP-2 was retained in the dual-drug-loaded nanofiber scaffolds. A large quantity of DEX was released in the first three days, while the release of BMP-2 lasted for more than 21 days. In vitro osteogenesis studies showed that the drug-loaded nanofiber scaffolds induced osteogenic differentiation. Furthermore, the dual controlled-release of BMP-2 and DEX enhanced the osteogenic differentiation of MSCs resulting from synergistic effects. Therefore, Zein/PLLA nanofiber scaffolds loaded with BMP-2 and DEX have great potential in bone tissue engineering applications.